I. INTRODUCTION
Although more hydrodynamic phenomena in rivers are Three-Dimensional physical phenomena, but when the flow followed certain path One-Dimensional flow can be considered. Mathematical models are useful tool in analysis of river flow or hydraulic structures. In this paper, according to high performance of One-Dimensional models in river studies, solve the equations governing the river flow has been considered. One-Dimensional equations governing the river flow are known as Saint-Venant equations [2] . To solve these equations depending on simplifications and desired results various methods as approximate, graphical, analytical and numerical methods are presented. Some of these methods that were used for flood routing in the past are Kinematic Wave method, Analogical diffusion method, Muskingum method presented by Cunge (Cunge, 1969) and simple methods for reservoir routing [3] . boundary, how we can determine the hydrograph at specific point of downstream boundary [4] . Obviously the hydrographs at upstream and downstream boundary will not be same. Because the path characteristics that water flows on it will change the hydrograph shape. Governing equations for gradually varied unsteady flow in open channel are given by:
(1) (2) Equations (1) and (2) represent the continuity and Dynamic equation, respectively. These are a set of coupled non-linear partial differential equations of hyperbolic type. There are no analytical solutions for these equations, and they are usually solved by numerical methods.
III. INITIAL AND BOUNDARY CONDITIONS
Numerical solution of governing partial differential equations (Eqs. 1 and 2) start with calculations at a specified time. At this time, the flow conditions i.e. the flow depth, y and the flow velocity, V should be known. These flow conditions at the initial time are termed as the "initial conditions". Effective range of initial and boundary conditions in numerical modeling utilization showed as below [2] : 
IV. SOLUTION SCHEME IN MIKE11
The solution of the equations of continuity and momentum is based on an implicit finite difference scheme developed by Abbott and Ionescu (1967). The finite difference scheme used in MIKE11 (6-point Abbott scheme), allows Courant numbers up to 10-20 if the flow is clearly sub-critical (Froude number less than 1). A graphical view of this method showed as below [3] : As we can see at n+1/2 step the model bring data from steps n and n+1, so unknowns will obtain simultaneously for each time step. MIKE11 model is fully implicit method to solve the problems and usually there is no limitation about computational steps [6] .
V. KARUN RIVER
Karun River is only navigated River in the past that contain wide area of Iran. Its basin has been covered by provinces of Khouzestan, Lorestan, Charmahal Bakhtiari and Boyer Ahmad, respectively. Karun basin is located at middle Zagros folding and south of Karkheh river basin. Karun river length is about 890 KM and its basin included 66930 Sq. KM and only a little part of it including plain and foothill regions. This river has a large content of permanent flow. The annual water volume of this river is more than 24 milliard cubic meters and its instantaneous average discharge value is 736 cubic meters per second in measured data. The sedimentations of this river form Khouzestan plain and expand it [1] . one useful satellite picture from the case study zone between Ahvaz and Mollasani stations that located at Karun river is taken as follow as below: Fig.4 Satellite picture from the case study zone VI. MODEL RUN After gathering the information of river network and cross sections in the reach between Mollasani and Ahvaz stations, about 61957 meter in length and 70 cross sections imported to MIKE11 software. The upstream boundary condition for Mollasani station that used in the model was flood hydrograph related to January 1999, because survey operation of cross sections is exactly done at this time, this choice will increase the accuracy of results. The downstream boundary condition for Ahvaz stations that introduced to the model is rating curve [2] . According to upstream hydrograph the model will calculate this curve at downstream. In the simulation process MIKE11 performed with approximate hydrodynamic conditions (Manning's n), after that the model calibrated by changing value of Manning's n insofar as observed and measured data reached to good agreement. Thus the average resistance factor in whole of reach was obtained 0.0275 in value. Then the model performed flood routing with diffusion wave method and its results are shown as below: As we can see in the above picture the observed and calculated data has a good agreement. The statistical analysis of these data is shown as The error distribution of diffusion wave method of flood routing that calculated by MIKE11 is shown as below: Table. 1, there is a good accuracy by selecting diffusion wave method for flood routing in this reach of Karun river. Obviously the calculated error of this method in this reach is acceptable. So usage of diffusion wave method and ignoring inertia terms in SaintVenant equations at the case study zone not seem to be unreasonable approximation. Thus diffusion wave method can be used for flood routing between the reach Mollasani to Ahvaz stations of Karun river with high accuracy, and numerical solution, semi analytical and analytical schemes of this method are usable. It is tentatively suggested that the simplest and best way of solving flood propagation problems is to use the full equations with an explicit forwardstimecentred-space scheme [5] .
